for Hadean zircons as evidence of the existence of wet, minimum-melting conditions within 200 million years of solar system formation. However, high-temperature melts (>900°C) are zircon-undersaturated and crystallize zircon only after substantial temperature drop during fractional crystallization. Zircon thermometry cannot distinguish between low-and hightemperature Hadean igneous sources. Watson and Harrison (1) presented a geothermometer based on the titanium content of zircon in equilibrium with the titanium-rich phase rutile (TiO 2 ). Although most granites do not contain rutile as an igneous phase, they used it to derive low melt temperatures (~700°C) for the now destroyed source igneous rocks of Hadean pre-4.0 billion years ago (Ga) detrital zircons in the Jack Hills meta-sediments of Western Australia. However, Watson and Harrison's conclusion may not be robust, because high-temperature melts are mostly zircon-undersaturated, meaning that zircons only grow from them when their temperatures drop into the low-temperature realm of minimum melts (2) . Mojzsis and Harrison (3) used the melt temperature versus zircon-saturation relation (4) to show that igneous zircon in one of Earth's oldest surviving tonalites (>3.8 Ga) crystallized below 775°C. As Mojzsis and Harrison pointed out, this would be almost 200°C less than the temperature at which the (wet) tonalitic melt was originally generated (5) and then emplaced into the crust figure 2 in (3) . This is a key feature of the zircon petrology of tonalites -the most common preserved early terrestrial rock (6) , because their compositions are grossly zircon undersaturated, typically by a factor of 3 or 4. Zircon saturation, and thus late-stage zircon crystallization, is reached through a substantial temperature drop during fractional crystallization and a shift in residual liquid composition toward 'granitic' (7) . Therefore, the titanium in the zircon thermometer cannot distinguish between zircons grown at <750°C out of initially hot (900-to 950°C) zircon-undersaturated wet tonalite melts and zircons grown from always-cool zircon-saturated minimum wet melts (700-to 750°C). The corollary is that, alone, the titanium in the zircon thermometer is inappropriate to establish the generation and emplacement temperatures of the melts that spawned the pre-4.0 Ga Jack Hills zircons. A diagnostic petrologic feature of zircons in minimum wet melts like those Watson and Harrison proposed to have identified in the Hadean is that they are marked by partly resorbed premagmatic inherited cores mantled by the igneous zircon (8) . This is because they have not exceeded their zirconium saturation temperature (4, 9) . The internal structure of >4.0 Ga Jack Hills zircons revealed by cathodoluminescence imaging shows that some grains consist of >4.0 Ga cores with 3.7 to 3.4 Ga rims (10) . Therefore, sedimentary abrasion did not destroy all such relations in the Jack Hills zircons. It should also be noted that recorded core-rim relations with different pre-4.0 Ga ages are rare (10) . This suggests that in most cases the thermometry on pre-4.0 Ga zircons records zircon saturation temperatures of melts generated at higher temperatures.
